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Thesis Outline 
 
 
 In 1988, two highly homologous groups of genes were identified in human epidermal 
keratinocytes. Their expression levels were increased both in response to UV-light and during 
epidermal differentiation. The encoded proteins were small, contained repeated sequences 
and were exceptionally rich in proline residues and were therefore designated as small 
proline-rich (SPRR) proteins. Today, 11 members of this gene family are known. They are 
categorised into four groups, based on sequence homology and the amount of internal 
repeats. During the establishment of the epidermal barrier SPRR proteins are expressed in 
the upper layers of the epidermis. Their well-known function in the skin’s barrier formation 
and adaptation is reviewed in Chapter I. 
The various SPRR family members are differentially expressed in squamous epithelia 
and respond differently to external stressors. Their promoter regions contain a dedicated 
mixture of transcription factor binding sites that allows this divergent gene expression. In 
Chapter II the cooperative gene regulation by two of these transcription factors, namely 
Skn-1a and Ese-1, is presented. 
A few years ago, SPRR proteins were unexpectedly found in all major tissues, ranging 
from gut and brain to liver and heart. While analysing wounded skin we found an important 
role for the SPRR proteins in the healing process. Directly after wounding, reactive oxygen 
species (ROS) are generated as the initial signal that activates the immune response and as 
a defence against invading bacteria. However, ROS are also harmful for the surrounding 
tissue and impede subsequent wound closure. SPRR proteins can directly reduce the toxic 
ROS levels in the adjacent cells and thereby promote cell migration. This study is described 
in Chapter III. Apparently, this novel role in wound healing is far more widespread than 
their established function in skin cornification.  
In Chapter IV, the antioxidant properties of the SPRR proteins were extended to 
non-wounded skin. As the amount of oxygen in air is almost 7 times higher than within our 
body a specialised barrier is required to protect us from oxidation. We showed that the SPRR 
proteins, during their conventional role in the formation of a mechanical and permeability 
barrier, also provide an antioxidant barrier to our skin. Thus, the SPRR proteins directly 
function as our first line of defence against ROS. 
In Chapter V, a screen for SPRR protein interactions partners is presented. The role 
of some identified proteins confirmed a role of SPRRs in cornification and antioxidant 
function, but also revealed a role in DNA-binding, which was confirmed by direct 
experimentation. Furthermore, a molecular model explaining how the intracellular oxidation 
state of SPRRs likely influences their selective protective function is provided.  
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